In recent years FDI inflows towards transition countries have progressively increased, further stimulated by the entrance of some countries in the European Union. Traditional theoretical studies predict that foreign-owned companies serve as a very important source of technology transfer and productivity spillovers for the host countries. At the same time, the current applied literature finds mixed results with regards to the actual spillover effects from foreign-owned to local companies. This strand of literature on FDI is based on the fact that the MNEs' motivations for investing abroad are characterized mostly by the possibility of exploiting their pre-existing ownership advantages. However, a new approach towards MNEs as asset-seeking entities has been recently growing. This paper tests for the presence of traditional direct spillovers from foreign to domestic firm as well as of reverse spillovers from domestic to foreign firm in the context of two Eastern European countries (Poland and Romania). We have further introduced the concept of regional clusters as industrial environments theoretically more prone to induce mutual spillovers between foreign and domestic firms. In this respect, this paper examines two hypotheses: 1) whether the overall effect of direct spillover is greater for firms in clusters compared to non-clustered firms, and 2) whether the reverse spillover effect actually takes place and if clusters have any role. The econometric analysis is based on a sample of more than 7000 manufacturing firms in the two Eastern European countries. By comparing two estimation methodologies, Levinshon and Petrin, and a dynamic system GMM, we estimate a firm level production function in order to examine the presence of direct and/or reverse spillovers between foreign and domestic firms and test for the role of regional clusters in stimulating higher spillovers among its firms compared to firms which do not belong to clusters. The evidence found with reference to direct horizontal spillovers in clusters is in some cases positive confirming the hypothesis of a presence of a cluster effect. Reverse spillovers effects have been found in some cases, both in cluster and outside clusters, and even in low-tech sectors. This suggests that the presence of clusters could be a determinant in FDI localization decisions as there is a possibility of reverse spillovers, even if the host country does not possess higher technological capacity. Furthermore, clusters do seem to be industrial environments where the possibility of direct spillovers from foreign to domestic firms is considerable.
INTRODUCTION
It is widely accepted that FDI is beneficial for the economic development of nations as it introduces fresh capital, new knowledge and the possibility for spillovers (technology, production, knowledge) for the host country. This has lead to the wide support and progressive use of policies for attraction of a larger amount of FDI even though the literature on the likely impacts of FDI has been largely inconclusive and mixed for both developed, developing and transition economies (e.g. Aitken and Harrison, 1999; Javorcik, 2004) . Some conditions that may affect the process, such as firms' absorptive capacities or the relative technology gap, are traditionally taken into consideration in empirical analyses. However, not enough emphasis has been put on the industrial environment in which the local firms operate, in particular, whether the presence and links with other firms may encourage or discourage spillovers. With the increasing importance given to regional clusters and cluster policies as a tool for local and regional development, the relation that these have with FDI is evident. Clusters, in fact, present an interesting case for the study of productivity spillovers from foreign firms as their essential characteristics -industrial specialization, higher concentration of specialized labor skills and geographical proximity -could favor the spillover effect due to the potential role cluster could have for attenuating the importance of large productivity gaps or low absorptive capacity.
The literature on FDI spillovers is focused on the possibility that the spillover effect runs only in one direction, i.e. from the foreign to the local firms. This approach is grounded on the OLI paradigm according to which foreign firms own higher levels of technology which is likely to spillover on local firms through various channels (labor mobility, demonstration effect, vertical linkages). The motivations which could drive such behavior have been defined by the international business literature as market-seeking, resource-seeking and efficiency-seeking (Dunning, 1993) . There is a growing strand of literature focused on understanding asset-seeking motivations (e.g. Fosfuri and Motta, 1999) . Only recently some papers, like Driffield (2006) , have investigated whether such motivation may be a source of spillover effect. In this case the foreign firm is investing abroad in order to have access to resources not available in its home country rather than to exploit an advantage that it already possesses. In such a context clusters are important cases to analyze in order to test for reverse spillover, as they potentially have a higher concentration of knowledge and expertise and thus, could be a source of spillovers for the foreign firms as well. Contrary to studies on direct spillover effect, empirical studies on reverse spillovers, or the so called technology or knowledge sourcing activities of MNEs, have been less common, especially so for developing or transition economies which should theoretically have less potential for such reverse spillovers. In fact, positive evidence for technology sourcing has been mostly found for developed countries (see De Propis and Driffield, 2006 for a study on the UK) while very few attempts have been carried out for developing or transition economies ( see Wei et. al., 2008) . This is due to the fact that such type of spillover should be favored by the presence of an economy with higher presence of technologically advanced sectors. However, this is not completely true, because the foreign firm may need to have access not only to higher technology but also to local knowledge. Our contribution to this debate attempts to bridge this gap and show some empirical evidence on the role that clusters could have when considering FDI spillovers. By combining information on the existence of clusters with firm-level data we created an original dataset to specifically address the problem of mutual spillovers between foreign-owned and domestic firms in clusters and outside of clusters, testing two hypotheses: 1) whether the overall effect of direct spillover is greater for firms in clusters compared to non-clustered firms and 2) whether the reverse spillover effect actually takes place and if clusters have any role.
We have chosen to study the interplay between clusters and FDI in two new EUmember states -Romania and Poland. The choice of countries for our analysis has been driven by several reasons: Eastern European countries and their experience in transition is an interesting example of economic integration and development -mid-way between developing and developed countries; Poland and Romania are of comparable size and are both new EU-member states, so they have similar membership benefits and constraints as well as similar potential attractiveness for foreign investment. However, the two countries present two different levels of advancement in the economic development and integration process as well as different paths of FDI inflows.
The article is organized in the following way: Section 2 reviews briefly the literature on spillover effects from and to foreign firms; Section 3 gives an overview of FDI determinants and the particular case of Eastern Europe, with special attention on regional clusters as a form of FDI determinant; Section 4 presents the methodology for the empirical analysis; Section 5 discusses the results obtained while Section 6 offers some conclusions and possible policy implications.
FDI SPILLOVER LITERATURE REVIEW

FDI spillovers
3 have been extensively studied. Ssome authors (Gorg and Greenway, 2004; Smeets, 2008) have summarized the existing empirical studies in an attempt to find out in which conditions spillovers are more likely to occur. Evidence for the spillover effect is not particularly clear both from theoretical and empirical point of view. The final effect on the firm's productivity varies according to various factors: the channel considered some factors that may influence the behavior of local firms (such as absorptive capacities, technology gap, geographical proximity etc.), the motivation for FDI or the behavior of subsidiaries in the host country.
Moreover, there may also be reasons relative to methodological issues, such as the use of crosssection rather than panel data (Görg and Strobl, 2001) or the way the externality term is specified (Castellani and Zanfei, 2007) .
In particular, the search for intra-industry spillover (horizontal effect) has often been more difficult in comparison to inter-industry spillover effect (vertical effect). For example, Javorcik (2004) , analyzing the case of Lithuania, finds a positive spillover effect due to backward linkages; the same is found by Blalock and Gertler (2004) with respect to Indonesia. This result is usually associated with the channel of vertical linkage that may entail both knowledge and pecuniary spillover. The usual motivation for which the vertical effect should be positive is that
MNEs would prevent the leakage of knowledge to competitive firms in the same industry where they operate, while they would be more willing to share their knowledge and raise productivity of those firms which are their buyers or suppliers.
The mixed results of the spillover evidence have been found especially in the case of transition countries: for example, Djankov and Hoeckman (2000) report negative spillovers in the case of the Czech Republic. In the same way Konings (2001) examining the case of three transition country found out negative spillovers for Romania and Bulgaria and no spillover for Poland. Some authors (Javorcik, 2002; Schoors and Van der Tool, 2002; Damjian et. al., 2003; Javorick and Spatareanu, 2008) split the effect into horizontal and vertical spillovers by finding that the latter have positive results. There are cases in which the vertical spillover effect is not significant as in the case of Merlevede and Schoors for Romania (2005) or Yudaeva for Russia (2003) . However, these studies do not consider the impact of some characteristics of the external environment on the way local firms are able to take advantage of spillovers. In particular, we are interested in examining the literature that considers the regional effects of clusters. In this respect, some recent papers have analysed whether the spillover effect is more pronounced in the case of higher spatial proximity 4 . For example, both Resmini and Nicolini (2007) and Girma and Wakelin (2007) find that the spillover effect is positive only when a specification for the location of a firm inside a region or not is made. This same effect is found, even tough at the sectoral level, by Driffield and Propis (2006) . A further reason why regional clustering is worth exploring is due to the fact that it could also be an important factor favourable to reverse spillover effects. Up to now, the usual spillover effect has been detected according to the fact that it can run in only one direction -from the MNEs to the local firms. In these cases, FDI may be carried out even though MNEs do not have any ownership advantages to be exploited, as predicted by the OLI paradigm (Dunning, 1977) . However, recent papers are starting to challenge this position, suggesting that local firms may be the source of spillover effect for MNEs as well. This new stream of literature points out to the fact that MNEs do not search for places to invest only in order to exploit the existing assets at their disposal but also in order to have access or to increase those already possessed at home. This issue has been studied both on theoretical as well as empirical level (Fosfuri and Motta,1999; Neven and Siotis, 1996; Niosi 1999; Le Bas and Sierra, 2002) . Empirical papers estimate the R&D differential between countries to demonstrate the possibility of technology sourcing; in these cases technology sourcing is considered when the R&D intensity of the host country is greater than the R&D intensity of the home country (Kogut and Chang, 1991; Neven and Siotis, 1996) . Theoretical studies, on the other hand, underline the fact that even a laggard firm may engage in FDI by choosing the location on the basis of the possibility of reaping technology spillover due to the proximity to local firms. These types of studies are particularly linked to the role of agglomeration economies and spatial proximity.
With regards to location motivations as determinants of spillover effect, Drieffield (2007) sheds some further light. As in previous papers (e.g. Drieffield and Love, 2003) the R&D differentials are taken as proxy of R&D endowment between the two countries and, in his empirical estimation he does not find any evidence of spillover coming from asset seeking motivations. Instead, considering always the case of UK, the paper by Drieffield and de Propis finds out that the possibility of spillover effect is higher depending on whether the firm is located inside a cluster or not. It is important to note, however, that MNEs could be localized in proximity to clusters for reasons not necessarily related to the higher technological base, for example low cost labour, specialized labour resources, tax incentives, market presence. They can theoretically find favorable environment in clusters and could also expect to benefit from reverse spillovers as clusters often times possess unique knowledge, expertise and human resources, not necessarily always related to higher technology but for example also to knowledge of the local market. In fact, the main characteristics of clustering could offer benefits to foreign firms which go beyond the pure technological sourcing, and can thus be available also in countries which do not possess superior R&D endowment. Even though there is a growing number of studies on the possibility of having access to location-specific advantages, there is a lack of empirical estimates that may be able to understand whether this is a growing trend and whether it may vary according to geographical and industrial contexts. The point of departure for this type of argument is relative to the fact that as Porter (1998) says, clusters could lead to higher competitiveness for the firms within them due to the increasing productivity, higher innovation drive, availability of specialised resources and stimulating co-opetition environment. The assumption is that many firms perform better in a cluster than they do outside a cluster.
Reverse spillovers are considered more likely where the possibility of spillovers from local firms is greatest and this occurs mostly in cases where the technological level of the host country is higher. It is for this reasons that only few papers analyse the reverse spillover effect in developing countries. The only contribution that tries to examine this issue is the paper by Wei, Y. et al. (2008) . It argues that local knowledge of the context contributes to the productivity increase of multinationals and finds evidence for mutual spillovers between local Chinese manufacturing firms and foreign firms.
FDI DETERMINANTS AND REGIONAL CLUSTERS
As it has been discussed in the previous section, the importance of FDI for the economic development of host countries has been given support for a long time through many theoretical and empirical studies. The OLI paradigm gives a theoretical backbone to the study of FDI motivations. It consists of three categories of factors which simultaneously motivate FDIownership-specific advantages (O) for firms to operate abroad (ex. intangible assets or property rights), location-specific advantages (ex. differences in natural endowments, transport costs, macroeconomic stability, cultural factors, government regulations) to invest in the host rather than the home country (L) and benefits arising from internationalisation-specific advantages (I),
i.e. exploitation of imperfections in external markets. In the context of these categories of FDI motivations, we have three broad categories of FDI determinants -market-(horizontal FDI), trade-and human-capital related motives. However, there is also the possibility that FDI is determined by the desire to acquire resources (natural resources, raw materials, or low-cost inputs such as labour) at lower cost (resource-seeking) not available in the home country. Such also called vertical or export-oriented FDI involves the relocation of parts of the production chain to the host country. This type of FDI is often times driven by the lower cost of labour in the manufacturing sector while availability of natural resources such as oil and gas drives resource-oriented FDI. Motivation for FDI can be also the desire to gain from the common governance of geographically dispersed activities in the presence of economies of scale and scope or the so-called efficiency-seeking investment (Kinoshita and Campos, 2003) . Bevan and Estrin (2000) find proof for such kind of FDI in the first wave of EU accession countries as the prospects of EU membership have assisted in the establishment of regional corporate networks.
All these factors are also influenced by some more general aspects such as political stability and more concretely the frequency of changes in a country's legal policies and administrative barriers (OECD, 1994) as well as possible FDI incentives such as, free economic zones, tax beaks, etc.
There is also the possibility that FDI is motivated by the need of acquiring technology or qualified human capital resources not available at home. Such asset-seeking FDI could be driven by, for example, agglomeration economies. Such FDI determinants are closely related to the location-specific advantages considered by foreign companies. New investors tend to concentrate in locations with already establishment investors which can lead to positive externalities such as knowledge spillovers, specialised labour and intermediate inputs from the surrounding companies. Or often times they become themselves a centre for an agglomeration of local suppliers, clients, etc. Most of the empirical studies on the issue may be found for developed countries and specifically for the US (Wheeler and Mody, 1992; Head et al, 1995) but only very few studies have been done on transition and developing countries.
In order to understand whether the asset seeking motivation may be found even for Eastern Europe we should have a look at the possible determinants of FDI in those countries.
Various studies on the specific determinants of FDI in transition countries have been done among which Lankes and Venables(1996) , Boros-Tostila (1999), Resmini (2000) , Woodward et al. (1997) . Transition countries have some peculiar characteristics distinguishing them from both developed and developing countries such as high-skilled labour, relatively developed infrastructure, favourable geographical position and improving institutional structures. The transition started more or less simultaneously in almost all countries which however, differed substantially in initial conditions, inherited institutions, income levels and reform paths (Kinoshita and Campos, 2003) . During the transition period FDI has consistently been viewed as a general solution for achieving fast growth with the expectation it will bring various benefits to the local economies, most importantly fresh capital and technological change. The presence of industries and industrial experience which differentiated transition from developing countries was found a misleading factor for higher expectations on the absorptive capacity by some authors (Kornai, 1992; Poznanski, 2001) . In fact, the socialist system was structured in such a manner that growth was a result of central resource transfers and not on entrepreneurial efforts.
This led to almost absent local innovation and technological change, any technological innovation for most of the socialist period arrived generally via the acquisition of machinery. As there was no price premium and no free entry in the economy, under-investment in new industries and services was a common phenomenon. Some authors question the advantages which transition countries were supposed to have in comparison to developing countries as most such advantages, inherited firm-specific assets, inherited accumulated human capital, have proven unsubstantial. Konings (2001) and Jensen (2004) 
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Agglomeration economies refer to the positive externalities and economies of scales associated with spatial concentration of economic activities and co-location of related production facilities (Smith and Florida, 1994) . Agglomeration effects due to the presence of specialized service suppliers, skilled labor, location related reputation effects and the development of clusters could have an important role in the location attractiveness to foreign investments (Porter, 1990; Dunning, 1998) . Porter (1990) defines clusters as geographic concentrations of firms in related industries, including competitors, customers, a thick bed of suppliers and firms in related industries and specialized factor pools, including skilled labor and local research, development or design facilities. In this study, we have concentrated on regional clusters as both MNE activity and absorptive capacity are better captured on the cluster level (Gugler and Brunner 2007) . The attention which clusters have received in recent years, through the increased interest in the work of Porter as well as the proliferation of cluster initiatives around the world, shows a growing attention towards the localization factor in firm organization. In fact, potentially due to its characteristics firms part of a cluster should be able to have higher absorptive capacity than single firms which do not belong to agglomeration economies.
The link between clusters and the absorptive capacity of host firms has not been examined in detail and this study tries to shed some light on this interesting and challenging argument, proposing the hypothesis that proximity and networking enhance the absorptive capacity of domestic firms and thus the positive effects of FDI while at the same time creating favorable conditions for reverse spillovers as well. Regional clusters provide proximity benefits and the possibility of strong social capital presence. They have also been found to assist small and medium enterprises to compete in global markets (Brown and Bell, 2001) , thus increasing the productivity and export capacity of local SMEs. As Belussi (2006) points out a growing strand in international business literature links clusters to MNEs as FDI inflows and subsidiary development can be motivated by the competence and knowledge endowment created in clusters. This could then lead to direct spillovers to the domestic suppliers and other neighboring firms. At the same time, however, MNEs in clusters could have the potential of benefiting from reverse spillovers as even if the technology level of firms in a cluster might be lower, the geographical proximity and the possibility of a limited geographical mobility of labor, guaranteeing well-qualified workers, good knowledge of the market and already established networks, could still be factors from which the foreign firm can extract benefits. Furthermore, He (2002) argues that MNEs suffer from adverse information asymmetry and experience internal and external uncertainties when settling in host economies and suggests that agglomeration economies could attenuate these difficulties. In an empirical study of FDI in 200 Chinese cities over two years, he finds evidence for FDI being determined by agglomeration economies and information costs as supposed to traditional production costs. In fact, a proof of the benefit of clusters for both direct and reverse spillovers can suggest that the usual hypothesis for the technology and R&D difference as essential to the possibility of benefiting from spillovers could be challenged by the presence of clusters and its importance could become less significant. This could add a further motivation for foreign firms to locate themselves in or close to clusters abroad, and especially so in less-technologically advanced or developing countries. In this context, we consider that transition countries present an interesting environment for testing such processes.
EMPIRICAL ANALYSIS
Description of datasets
Our analysis draws on two sets of data: the first allows for the identification of clusters in two Eastern European countries (Poland and Romania) using the European Cluster Observatory Regions are considered at the NUTS 2 level while employment data is considered for the 4-digit industry level. The cluster definition used by ECO is based on the definitions 6 developed by Michael Porter in his similar analysis of the geographical distribution of economic activity across the US 7 . In order to evaluate whether the presence of employment in specific industries 5 The European Cluster Observatory database can be found under Cluster mapping on the website of the project www.clusterobservatory.eu. The project offers unique compilation of data on geographical patterns of specialisation across cluster categories, national and regional portfolios of clusters, cluster organisations, and national and regional policies and programmes related to innovation and clusters. 6 Porter identifies geographic distribution of employment, relates it to the appropriate definition of geographic regions (NUTS 2 level for the EU), obtaining employment data at the highest available level of industry granularity (mostly NACE 4-digit level). From the mean statistics we note that foreign firms in both countries are always more productive than local firms. Polish firms (both foreign and domestic) are more productive than
Romanian firms and possess a higher level of R&D (except for the case of high-tech nonclusters). This confirms the fact that the technological level of the two countries is quite different. According to the technology backwardness approach, this would mean that foreign firms are investing abroad to exploit their own advantages and for this reason we expect a positive effect on domestic firms for the direct spillover effect and negative or null for the reverse spillover effect. This should be particularly true for the case of Poland in high-tech clusters where the difference of TFP between foreign and local firms is quite high in contrast with the other cluster cases, especially in low-tech sectors. Thus, we can make the hypothesis that reverse spillover could be possible (especially in low-tech sectors). The case of non-clusters shows a large difference in TFP levels and implies that reverse spillovers are improbable while there could be direct spillovers. We also consider R&D levels which may be considered as a proxy of absorptive capacity for both foreign and domestic firms and of the level of their respective technological activity. Similarly, foreign firms have higher R&D levels than local firms.
In particular, both foreign and local firms in the Polish low-tech sectors outperform those in the high-tech sectors. This could suggest that even in low-tech sectors the possibility of reverse spillover may be high.
Methodology
The baseline model usually employed to test the spillover effect is the following:
where Y is the log of output (it could be measured in different ways, such as value added, labor productivity or sales), X is the spillover variable (measured as the share of output of foreign firms on domestic firms at the sectoral 12 level) and Z is usually a set of variables that take into consideration some conditionalities, the most important ones being the absorptive capacities and the technology gap. There is a great debate in the literature on the role of these two variables in mediating the final spillover effect combined with a wide variety of ways to measure and interpret them theoretically. The debate between the "technological accumulation" of Cantwell (1989) and the "catching -up" hypothesis of Findlay (1978) implies two different position on the role played by the technology gap between foreign and domestic firms. In the first case, a smaller gap is considered beneficial for local firms; in the second case, a larger gap is considered to be the source of greater spillover effect. With regards to the role of absorptive capacity, the evidence is mostly in favor of a positive relationship between its level and the level of spillover (see, for example, Girma, 2005) , implying that all firms need a minimum amount of absorptive capacity in order to be able to capture some spillover effect.
For these reasons, in order to have some insight on the signs of both direct and reverse spillover, we estimate the baseline model by only adding an R&D variable which measures absorptive capacity.
ln TFP ijt = α + + ß 1 SP ijt + ß 2 RD ijt + ε ijt (3)
The dependent variable is the log of TFP, estimated with the Levinshon and Petrin methodology explained above. The subscript i and t refer to firm and year, respectively, while j refers to the sector. Our expectations for this baseline estimation is that we find positive results for direct spillovers in both high-tech and low-tech clusters, even in the case where the level of absorptive capacity is not significant. This is motivated by the fact that being part of a cluster, we expect that flows of knowledge inside the cluster and spillover between and within firms, even though not directly observable, may contribute to enhance the productivity of domestic firms and the way the R&D is "used" to take advantage of the spillover effect. It may be true even in the case of foreign firms even though the way of reasoning is different because we consider that being inside a cluster may favor the absorption of spillover coming from domestic firms due to this cluster effect.
In our analysis we go beyond this model, adding further control variables: The variable whose sign is of crucial importance for the occurrence of the spillover effects is the one related to the interaction of the spillover effect with the firm R&D. Following our discussion, for clusters we can make the hypothesis that the R&D value is positively correlated with the possibility of grasping the spillover effect due to the cluster effect already defined. We further add a R&D gap variable to measure whether being relatively far from the average R&D of the cluster (or non-cluster) has any significance as to the possibility of capturing the spillover effect. With regards to direct spillovers it measures how much each domestic firm with respect to all other firms can benefit from the spillover effect; when looking at the reverse spillover effect, it measures the spillover impact on foreign affiliates. These expectations should be valid especially for high-tech sectors.
We have also inserted variables relative to the technology gap. The spillover variable is interacted with a technology gap measure that is measured along three dimensions: the first is the distance of the TFP of each firm from the mean of the TFP of all foreign or local firms, respectively (TFP gap); the second is a measure of the distance between the TFP of each firm (local or foreign) from the mean of the TFP of foreign or local firms (TFP gaploc); the third variable is relative to the TFP gap measured as the distance between the TFP of each firm and the average TFP of the cluster as a whole or non cluster (TFP gapcl). All variables are always divided according to the distinction low-tech/high-tech and cluster/non-cluster. They should take into account whether the so called "technological distance" is significant for absorbing spillover effects. The construction of the measure of this gap is driven by the consideration that the distance from the mean of each single variable is more important than what is the relative difference in productivity between firms. We measure this variable both for domestic and foreign firm as it may be reasonable that the level of technology of a foreign firm may matter for reverse spillovers. Thus, the expected signs as shown in Table 3 are all positive for direct spillover in the case of clusters, while, always considering clusters but for the case of reverse spillover we expect positive signs for low-tech and negative for high-tech sectors. In fact, spillovers in technologically advanced sectors from domestic to foreign firms when the host country is not necessarily at the forefront of technology development could be less probable, while spillovers in low-tech sectors could be more likely as they could consist of other technologically unrelated knowledge/information/skills transmitted.
Furthermore, we interact the three different TFP gap measures with the firm R&D.
There is not enough consideration given in previous studies to the fact that absorptive capacity and technology gap may be not only related but they can act simultaneously. In particular, for both reverse and direct spillover we expect that if foreign or domestic firms are in a cluster they will be able to exploit better their R&D expenditure or that their technology gap will be less detrimental due to what we define as a cluster effect.
The last variable we have included is the interaction between the R&D of each single firm and a measure of the regional R&D investment in order to account for the fact that R&D may capture spillover effects more efficiently the higher is the level of the R&D of the region where the firm is located.
The following table presents a summary of the expected signs of all variables:
We estimate the model using the residuals of the first step estimation as a dependent variable. The TFP obtained from the first step estimation carried out with the methodology of Levinshon and Petrin (2003) is then used as depended variable to estimate the model (4) previously described. The estimation method chosen at this stage is the OLS using first difference to eliminate any unobservable firm specific effects.
There is no general agreement in the FDI literature on the best estimation technique for spillover effects as all of them have drawbacks and disadvantages. We use two different techniques in order to be able to compare their output and capture the different elements they introduce in their relative models -a first difference model and a system GMM technique introduced by Blundell and Bond (1999) which allows us to introduce in the model some of form of dynamics. In particular, we put in the first lag of the dependent variable to capture the persistence in sales. In order to account for endogeniety of inputs and of the dependent variable, we use as instruments the third lag of those variables 13 : we use earlier instruments dated t-3 for the equations in first differences and instruments dated t-2 for the equations in level. The
Hansen test gives indication as to the validity of the instruments.
lnY ijt = α + ß 1 lnK ijt + ß 2 lnM ijt + ß 3 lnL ijt + ß 4 lnY t-1ijt + ß 5 SP jt *RD ijt + ß 6 RD ijt *RDregional jt + ß 7 RDgap ijt *SP jt + ß 8 TFPgapc ijt *SP jt + ß 9 TFPgap ijt *SP jt + ß 10 TFPgaploc ijt *SP jt + ß 11 TFPgap ijt *RD ijt + ß 12 TFPgaploc ijt *RD ijt + ß 13 TFPgapcl ijt * RD ijt + η jt + ε ijt (5) 13 We use the third lag instead of the second lag because in some cases the Hansen test rejects the validity of instruments. In some cases the Hansen test rejects even these types of instruments. For this reasons we use another lag (or two). Only in the case of direct spillover in Romania (low-tech, cluster), the Hansen test is rejected even with further lags of instruments.
The system GMM estimation technique is based only on one step. We have chosen it for comparison because two-steps estimation of the effect of FDI on the productivity of domestic firms may result in a problem of omitted variables. The GMM estimation may be applied in two ways: using difference GMM (diff-GMM), which uses lagged levels as instruments for firstdifferenced equation, or using system GMM (sys-GMM). As shown by Arellano and Bover (1995) , the difference GMM technique may have problems with weak instruments due to the presence of lagged level instruments. Arellano and Bond (1991) , and Blundell and Bond (1998, 1999) suggest that an application of the sys-GMM estimators is a more appropriate approach to dynamic panel data than using the diff-GMM estimators because of greater efficiency. This same methodology has been used by other studies studying FDI spillover effects: among others Harris (2002) and Harris and Robinson (2003) .
We also compare the results with an OLS estimation because, even though OLS produces biased and inconsistent results 14 , it can convey information about statistical associations among our variables of interest.
RESULTS
Benchmark model results
We analyze the benchmark model, because even though it considers only the measure of spillover effect and the firm level absorptive capacity, it may give some insights as to what are the results to be expected in the estimation of the following models. We expect to find positive results for direct spillovers, especially in the case of clusters, while no specific hypothesis may be made about the sectors in which they should occur. We make the same hypothesis for reverse spillover, expecting that they may occur even in low-tech clusters.
Our findings for Poland give support to the hypothesis of positive reverse spillovers in both high-tech and low-tech cluster, with results significant (1%) and positive. Moreover, in the low-tech cluster case the R&D variable is significant (1%) and positive. Not significant or negative results are found for the case of direct spillovers. This is in line with previous findings in the literature. Examining the case of non-clustered firm, we find negative and significant results for reverse spillovers in the case of high-tech sectors. These results confirm our initial hypothesis -spillover may be more likely in the cluster case. In the case of low-tech sectors, the 14 OLS technique is unbiased and consistent only when the explanatory variables are exogenous which is not the case because we have also lagged dependent variables (besides input variables).
result is not significant. Direct spillovers both low-tech and high-tech sectors are not significant.
All these results confirm the fact that spillover both reverse and direct are more likely in the case of clusters.
Similarly, for Romania we find significant positive results for reverse spillovers in hightech and low-tech clusters with the importance of the level of R&D confirmed for the high-tech positive and significant. Results for direct spillovers resemble the Polish ones, i.e. not significant (high-tech) or negative (low-tech). For high-tech non-clustered firms, contrary to Poland, we find significant proof of direct spillovers with a strong role of R&D and significant negative result for reverse spillovers with no significance of the R&D coefficient.
Levinsohn and Petrin results
We then estimate a more complex model taking into consideration the effect of some technology gap variables that we expect to give a clearer picture of the way the spillover effects emerge. Always considering the results relative to the second step of the econometric estimation of the model, we may note some interesting results. In this case the variable of greater interest is the one describing the interaction between the spillover and R&D. It measures the effect of a higher level of R&D value on the spillover variables. We make the same assumptions on the behavior of the spillover variable as for the benchmark model.
For the case of clusters in Poland, as expected we find significant negative reverse spillovers for the high-tech sectors and positive reverse spillovers for the low-tech sectors. We also find positive direct spillovers both for the high-tech and low-tech sectors. The role of the R&D gap, on the other hand, is not as important as anticipated which means that the distance from the average R&D is not essential in the ability to appropriate spillovers, both for domestic and foreign firms. Another interesting finding is that all variables which contain an interaction between the TFP and the spillover variable are significant even though not always with the same sign. In the case of the TFP gap between firms it means that the higher is the gap, the less possible it is for the foreign firm to capture the spillover effects. On the other side, we should note that the fact of having an advantage on the local firms and on the firms of the cluster in general, influences positively the possibility of the spillover effect. We further see that the variables measuring the interaction of the TFP with the R&D variables are all not significant.
This leads to the conclusion that it is more important to have higher productivity than a higher R&D level in order to benefit from spillovers.
For the case of firms not part of clusters, we still find proof for both direct and reverse spillovers, which can be explained with the fact that in this category we have a much larger group of firms geographically dispersed but which can still benefit from sectoral spillovers exchange on a country level. In the case of both direct and reverse spillovers for high-tech sectors, the effect is positive, proving the fact that domestic firms are more endowed with absorptive capacities and are also potential source of spillovers for foreign firms. There is a positive reverse spillover effect in the case of low-tech sectors, while it is absent in the case of direct spillover. A possible explanation may be that the R&D gap between foreign and domestic firms is too large and significant to allow for effective transfer of knowledge or technology to the local firms. This could give support to our prediction that belonging to a cluster could positively influence the ability to benefit from spillovers even in circumstances where the R&D gap is very large. In fact,
for the case of low-tech cluster, we have positive significant results for direct spillovers.
In Romania we note that a positive reverse spillover effect is present, contrary to Poland, only in the case of high-tech clusters. Results for direct spillovers are not significant in all cases.
This can be easily explained with the fact that Romania has started receiving higher levels of FDI only in recent years and the spillover effect may take some time to occur. Moreover, we do not distinguish for spillover channels or percentage of foreign ownership which could also influence the spillover effects.
We have, thus, found that in clusters we can observe both direct and reverse spillovers, even in low-tech sectors. This confirms our initial hypothesis with regards to the role of the cluster effect for facilitating spillovers not necessarily only in one direction among domestic and foreign firms. For non-clusters we have ambiguous results which is acceptable as the non-cluster group is rather large and is affected by various other factors on national or sectoral level which are not accounted for in our estimations. The interaction between the R&D of each single firm and the regional R&D is almost never significant which could imply that investment in R&D on the regional level does not necessarily have an impact on the productivity and absorptive capacity of firms as expected.
System GMM results
Analyzing the estimation carried out with the dynamic GMM approach, we find that in the case of Poland the reverse spillover variable for high-tech clusters is positive but the coefficient is not significant. This indicates that the R&D variable is not significant in helping firms capture benefits from FDI. This could be possible as in the case of reverse spillover, the MNEs are searching for advantages, which are not necessarily based on search for higher technology (especially so for transition or developing countries) but may be embodied by other assets, local knowledge, local labor market expertise, etc. Looking at the coefficient relative to the R&D gap we find that it is significant and has the expected negative sign. Similar results are found for direct spillovers where we have a negative result but no statistical significance, while the R&D gap variable has a positive sign and is significant. Thus, the hypothesis of higher spillover effect in clusters is not confirmed with this method of estimation. The results for the various measures of the TFP gap variable are all significant at the 1% level for the reverse spillover case. This could indicate that it is possible to take advantage of the spillover effect when the TFP gap is not too big. As in the case of first differenced estimation, the variables including the regional R&D level are not significant even tough positive.
Considering the case of low-tech sectors, the reverse spillover hypothesis is not confirmed and there are some problems of collinearity. However, the case of direct spillovers is confirmed as in the previous case, because the sign of the coefficient is positive and significant and all the other variables have the expected signs.
In the case of high-tech non-clustered firms, the results relative to the reverse spillover effect are positive and significant. In this particular case, the TFP gap variables are not significant. In the case of the direct effect the spillover effect is significant but only at 10% level, indicating that in the non-cluster case the R&D variable is not so important for capturing spillovers. However, all other variables in which the spillover effect is considered have the expected coefficient and sign. For low-tech non-clustered firms, there is no significant results for the reverse spillover effects. These results are not confirmed by those obtained with the first differenced estimation. However, in the case of direct spillovers, all variables are strongly significant (1%) and there is a positive proof for both reverse spillovers ( significant at 1%) and direct spillovers (1%). These results confirm the hypothesis that there may be reverse spillover even in low-tech sectors, and both in cluster and non-clusters.
Considering Romanian high-tech clusters, we have evidence of positive reverse spillover and negative direct spillovers. This presents an interesting case for the assumption that there is a higher possibility of asset-seeking for foreign firms in clusters. In fact, for high-tech nonclustered firms we have negative but not significant results for reverse spillovers. At the same time the ability of domestic firms to benefit from the presence of foreign firms, especially in the high-tech sector could be limited by limited absorptive capacity.
In the case of low-tech clusters, there are no significant results for the direct spillover effect and the instruments are rejected with an evidence of the first order and second order serial correlation. There is a proof for reverse spillover effect (significant at 10%) but we should consider that also in this case the instruments are rejected.
CONCLUSIONS
According to the literature on spillovers, the spillover effect should run only in one direction, from foreign to domestic firms. This is the standard model tested in empirical specifications. Usually, the model is made more complex by taking into consideration the fact that there may be some conditionalities such as absorptive capacities or technology gap that may favor the process. However, the mixed results found in the literature suggest that some factors are not properly taken into consideration. First of all, the absorptive capacity may be enhanced by the fact that firms are clustered together. This is why we have investigated whether the spillover effect could be greater by using a dataset properly divided according to a cluster classification. Positive results found both for Romania and Poland confirm our initial hypothesis.
Moreover, due to the higher attractiveness of Eastern European countries for FDI, we tried to test whether a reverse spillover hypothesis could be true in this case. Previous studies have been done for mostly for developed countries, but not for transition countries.
Going back to our initial hypotheses, we have find that clusters could have some role in stimulating direct spillovers. We have positive evidence in Poland while none or negative in Romania for both low-tech and high-tech sectors. There is almost no evidence for direct spillovers in non-clusters, with the exception of Polish high-tech clusters. This partially confirms our hypothesis that clusters could have a role in stimulating the absorptive capacity of their participating firms and consequently benefiting from direct spillovers. We can also suggest that the level of economic development could also play a role in the possibility of fully benefiting from such cluster effect. In fact, Poland seems to be a proof of the existence of such effect while Romania offers mixed implications.
We have robust evidence of reverse spillovers in non-clustered firms in Poland while in Romania results are not significant. Polish low-tech clustered are also a source of reverse spillovers while evidence for Romania is not significant but still positive. Positive effects are witnessed for Romanian high-tech clusters while we have proof for negative reverse spillovers in
Poland. The role of clusters for reverse spillovers is ambiguous but an interesting fact is that we find reverse spillovers in low-tech sectors which suggests that foreign firms can have assetseeking motivations which are not necessarily targeted to the appropriation of some sort of higher technology.
Our findings could have important implications for FDI and cluster policies. FDI have often been involved in building cluster policies. In fact, where foreign firms are located in clusters, it is likely that their productivity is greater and thus, they are likely to be more willing to collaborate with other local firms and organizations to support the cluster as they could benefit from such collaboration themselves. This suggests that clusters could be considered attractive for FDI as foreign firms could be able to benefit from cluster-specific assets and as such the cluster could become a motivation for asset-seeking FDI. On the other hand, domestic firms could be more capable of absorbing direct spillovers if situated in clusters, even in conditions of significantly lower R&D investments. The evidence from Poland and Romania shows that R&D level does not seem to be essential for the ability of benefiting from spillovers, while a much more important role is played by productivity. Cluster and FDI policies respectively should be perceived as mutually reinforcing in their design and allowing for these to exploit and create synergies between the ownership advantages of the MNE and the competitive advantage of the location.
Our results are especially important for countries which are less developed economically as they suggest that clusters, and not necessarily technological superiority, could be a source of reverse spillover for foreign firms. In fact, current literature focuses mostly on the possibility of reverse spillovers among developed countries and in technologically advanced sectors. Our results suggest that this is also possible in low-tech sectors and in less developed countries.
